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(54) Process for producing porous polyolefin films 

(57) The process comprises blending 100 parts by weight of a polyolefin resin with 50 to 500 parts by 
weight of barium sulfate preferably having an average particle diameter of 0.1 to 7 /im, melting the 
resulting resin composition and forming it into a film, and then stretching the film at least umaxially by 
a factor of 1 .5 to 7. The polyolefin resin preferably has a melt index of 0.5 to 7 and a density of 
0.915 to 0.935; more preferably, it is a linear low-density resin having a melt index of 0.5 to 8.5 and 
a density of 0.91 5 to 0.935. As the linear low-density polyethylene resin, a copolymer of ethylene and 
hexene and/or octane is particularly preferred. 
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SPECIFICATION 

Process for producing porous films 

5 

5 Background of the Invention 
- a) Field of the Invention 
This invention relates to an improved process for producing porous films. More particularly, it 

p w nrn A t J no norous films which comprises blend.no , a polyolefin 

hjrilirr ^if^TTm^ mVhino the resulting resin composition and forming it into a film, and ^ q 
10 then s tretching the film at least uniaxial ly. 

b) Description of the Prior Art 

Conventionally, there are a large number of well-known processes for produc.ng porous fi Ims 
by fuming a r Jin composition comprising a polyolefin resin and any of va nous "° n ~ m P« t ' b,e 

1 5 fillers into a film and then stretching this film. For example, Japanese Patent La'f-Open N o S 1 5 

47334/ 82 and 203520/'82 disclose a process for producing porous films which comprises 
melting a resin composition obtained by blending a polyolefin resin with a fil er and liquid 
mbberVr a hydroxylated poly-saturated-hydrocarbon, forming the molten resin composition mto 
a sheet or film, and then stretching this sheet or film. Moreover. Japanese Patent U.d-Open No. 

20 1 5538/ 83 discloses a process for producing porous films which compnses melting a resin 
composition obtained by blending a linear low-density polyethylene resin with , a filler ^and a 
Nouid or waxy hydrocarbon polymer, forming the molten resin composition into a sheet or film, 
and thin *re!chmg this sheet or film. However, the films produced by these processes are 
disadvantageous in that they exhibit surface tackiness due to the aforesa.d component conta ned 

25 in^ddrtion to the polyolefin resin and the filler and in that they can only be pract,cally used m 25 
relath/eh/ larae thickness because of their low mechanical strength. 

Furt^rmSrS is described in Japanese Patent Laid-Open No. 149303/'83 that such porous 
films can be used as a leakproof sheet in disposable diapers. Porous films for use as the 
leakproof sheet of a disposable diaper are produced by blending 1 00 parts by weight of a 

30 polyolefin resin with 28to 200 parts by weight of a filler and 10 to 70 parts by weight of a 30 
liouid or waxy hydrocarbon polymer, forming the resulting resin composition into a film, ana 
£ stretXng this film at lea* uniaxially by a factor of 1 .2 or greater However this process 
for producing porous films has the disadvantages that some types of fillers give poor 
stretehability and hence fail to provide fully uniform pores and that the resulting^ £m tends to 

35 produce a disagreeable noise. Moreover, the concurrent use of a hydrocarbon Po'V^'^®* 35 
ihis process unsatisfactory because the hydrocarbon polymer tends to bloom to the film surface 

^hToroV^ as a leakproof sheet in sanitary napkins. Conventionally, a 

shfet of pape wh?ch has been rendered liquid-impermeable by means of a j*'^™" 4Q 
40 as polyethylene has been used for this purpose. However, the resulting ^nitery nap k'"s have 40 
the disadvantage of causing a disagreeable sensation during prolonged use because of their lack 
of permeability to water vapor. 

Summary of the Invention *«r 
45 Accordingly, it is an object of the present invention to provide an improved process for 40 

^is^nothe^objecrof the present invention to provide a p rocess for producing porous film s 
W hir.h havesuf ficientlv high porosity and thereby exhibit high mg jsjuxa- pflrmpah i l i ty and ga s 
permeability while retaining excellent water r esistance. ~^ Mrntm so 

50 It is still another object of the present invention to provide a process for produci ng porous 
films which are free from surface tackiness, have excellent softness and show little reduction in 

^h"!^ further object of the present invention to provide an improved leakproof sheet for use in 

55 d 'lt °is a b further e object of the present invention to provide an improved leakproof sheet for use in 55 

^Other obfecteof the present invention will be appar nt from the following description 

According to the present invention, there is provided a process for producing porous films 
which comprises melting a resin composition consisting ss ntially of 1 00 parts by weight t a 
60 polyol fin resin and 50 to 500 parts by weight of barium sulfate, forming the molten resin bU 
composition into a film, and th n stretching the film at I ast uniaxially by a factor of 1 .5 to 7. 

Th expression "a r sin composition consisting essentially of 100 parts by weight ot a 
polyolefin r sin and 50 to 500 parts by weight of barium sulfate" as used herein m ans that 
The resin composition may further contain (1 ) at least one additive selected from common 
65 stabilizers, antioxidants, colorants, ultraviolet light absorbents and laubncants and/ r (2), in oo 
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addition to the barium sulfate, o ther in roanic fillers (such as calcium carbonate and the like! or^ 
common inorganic and organic m difiers in an amount less than that of barium sulfate used (f r 
example, not greater than 20% based on the amount of barium sulfate used), but the additi on 
o f liquid rubber, a hydroxylated poly-saturated-hydrocarbon or a hydrocarbon polymer as 
5 described in the aforementioned Japanese Patent La id-Open Nos. 47334/'82, 203520/'82, 5 
15538/'83 and 149303/*83 s hould be positively avoided in order to obtain a po rous film free 
from surface tackines s. 

According to the present invention, porous films which are free from surface tackiness and 
have excellent properties and which have been unobtainable in the prior art can be produced 

10 without using any of the above-described additives used in the prior art. This can be 10 
accomplished simply by specifying the type of the filler, its amount used and preferably its 
average particle diameter; preferably using a low-density polyethylene resin having a specific 
melt index and density and more preferably a linear low-density polyethylene resin (in particular, 
a linear low-density polyethylene resin comprising a copolymer of ethylene and hexene and/or 

1 5 octene) which most preferably has a specific melt index and density; and stretching the film by a 15 
specific factor. 



Detailed Description of the invention 

The pol yolefin resins w hich can be used in the present invention include homopoloymers such 

20 as polypropylene, low-density polyethylene, h igh-density polyethy lene, linear low-density poly- 20 
ethylene, polybutylene, etc.; copolymers such as ethylene-propylene copolymer, ethylene- 
butylene copolymer, ethylene-vinyl acetate copolymer, etc.; and blends thereof. 

Among these resins, low-density polyethylene resins having a melt index of 0.5 to 7 (0.5 to 
8.5 for linear lowndensity polyethylene resins) and a density of 0.91 5 to 0.935 are preferred. 

25 Although it is preferable to use a single resin, any blend of polyethylene resins having different 25 
densities may be used. More preferably, the melt index is in the range of 1 to 5. If the melt 
index is less than 0.5 or greater than 7 (8.5 for linear low-density polyethylene resins), the resin 
will have significantly decreased form ability into a film and may fail to yield a film of small and 
uniform thickness. 

30 On the other hand, if the density is lower than 0.91 5 or higher than 0.935, the resin will JO 
have decreased stretchability and increased rigidity and may fail to yield a soft film. 

Particularly preferred polyolefin resins are linear low-density polyethylene resins. Linear low- 
density polyethylene resins are copolymers of ethylene and one or more a-olefins, and differ 
from low-density polyethylene resins prepared by the conventional high-pressure process. Linear 

35 low-density polyethylene resins are prepared by the low-pressure process, and useful a-olefins 35 
include butene, hexene, octene, decene and the like. The difference between high-pressure- 
processed low-density polyethylene resins and low-pressure-processed low-density polyethylene 
resins lies in the fact that, when seen from the viewpoint of chemical structure, the former ones 
are highly branched polymers while the latter ones are straight-chain polymers. Among such 

40 lienar low-density polyethylene resins, copolymers of ethylene and hexene and /or octene are 40 
particularly preferred. 

In the practice of the present invention, it is preferable to use barium su lfate having an 
a verage particle diameter of 0.1 to 7 fim and more preferably 0.5 to 5 /im. If the average 
particle diameter is smaller than 0.1 jum, well-defined pores cannot be obtained. On the 
45 contrary, if it is larger than 7 fim, the resulting film will have poor stretchability and, therefore, 45 
well-defined pores can hardly be obtained just as in cases where the average particle diameter is 
too small. 

The barium sulfate is used in an amount of 50 to 500 pa rts by weight, and preferably 1 00 to 
400 parts by weight, per 100 parts by weight of the polyolefin resin. If the amount of barium 
50 sulfate used is less than 50 parts by weight, sufficiently high porosity cannot be obtained, while 50 
if it is greater than 500 parts by weight, the resulting film cannot be fully stretched because of 
its increased rigidity and, therefore, will show a reduction in porosity. 

It is preferable to subject the barium sulfate to surface treatment with a fatty acid or a metallic 
salt thereof, silicone, stlane, a resin acid or the like, because this treatment is effective in 
55 improving its dispersibility in the resin and producing well-defined pores. 55 
So far as the effects of the present invention are not impaired, other inorganic fillers such as 
calcium carbonate and the like or common inorganic and organic modifiers may be used in 
addition t th barium sulfate. How ver, these additives sh uld b used in an amount of n t 
greater than 20% based on th am unt f barium sulfate us d. 
60 Now, the pr s nt process for producing porous films will be sp cifically d scribed hereinbe- 60 
low. 

According to th n d, at least n additive sel cted from stabilizers, antioxidants, colorants, 
ultraviolet light absorbents and lubricants is added to a polyolefin resin and barium sulfate. 
Thes ingredients are mix d with a H nschel mixer, super-mixer or tumbling mixer. Th reafter, 
65 using an rdinary single-screw r twin-screw extruder, the resulting mixture is blended and 65 
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(2) Moisture permeability 

Moisture permeability is tested according to ASTM E96 (Method D). 

45 (3) Softness . , „ . . . 

Softness is evaluated by the feel and rated according to the following cnstena: 



10 



pelletized. Then, using an inflation xtruder r T-di xtrud r, these pell ts (al ne r in 
admixture with polyolefin resin pellets) are melted at a temp rature higher than the melting 
point of the polyolefin resin (preferably, by 20'C or more) and lower than the decomposition 
temperature thereof, and formed into a film. In some cases, the aforesaid mixture may be 

5 directly formed into a film with an extruder, instead of being pelletized. Subsegu »nt l y the f il m is 
at east hlly iffl-"h«H hy a fervor of 1 .5 to 7 accordi ng to 9 conventional technique such as 
^ pfimitchmo, taring nr the like. This stretching may be performed in steps ; and i/or in two or 

Hirm^"« «h» of hi»iri-l stretching, however, it is preferable to stretch the film 
simultaneousl y in the two directions. In order to enhance the morphological stability of po res, 

10 t he stretch e H film may he annealed hv hftflt i nn" ~ . 

"The porosity is determined by the amount of barium sulfate used, the stretching factor and 
the like. If the stretching factor is less than 1 .5, sufficiently high porosity cannot be obtained, 
while if it is greater than 7, a porous film cannot be steadily produced because of its frequent 
breakage during the stretching process. . 

1 5 Porous films produced by the process of the present invention are characterized by high 1 b 

porosity, excellent softness and little reduction in strength. 

Moreover, since the good affinity between the polyolefin resin and barium sulfate provides 
good stretchability, not only good workability but also an even distribution of pores can be 
achieved and, therefore, a porous film can be produced steadily. Especially when a linear low- 

20 density polyethylene resin is used as the base resin, the resulting film will show very little *v 
reduction in strength. Thus, it is possible to produce porous films which are thinner (for 
example, approximately 10 /am in thickness) than those produced by the pnor-art processes. 

Furthermore, since t he resin composition does not con tain any of the liquid rubber, 
hydroxylated poly-saturated-hydrocarbons and hydrocarbon polymers used in the prior-art 

25 processes, the resulting porous film is fr«<» from surface tackiness. 

Thus, the porous films of the present invention have sufficiently high porosity and hence 
exhibit good moisture permeability and gas permeability while retaining excellent water 
resistance, so that they can be used in clothing and sanitary applications. In addition, they can 
also be used as a filtering medium owing to their even distribution of pores. 

30 The prsent invention is further illustrated by the following examples. However, these examples oU 
are given for purposes of illustration only and are not to be construed to limit the scope of the 

,n TnX n examples, melt index (Ml) was determined according to ASTM D-1238 and density was 
determined according to ASTM D-1 505. j ^» oc 

35 Also in the examples, film properties were evaluated according to the following procedures. 35 

(1) Strength and elongation n 

Using a Tensilon tensile testing machine, a piece of film measuring 25 mm (wide) X 100 mm 
(long) is tested at a straining rate of 200 mm/min. Its strength and elongation at breakage are 
40 determined with respect to the machine direction (MD) and the transverse direction (TD). 



40 



45 



a = Very soft and smooth 

B = Rather soft and smooth 5 q 
50 C = Hard and rough 

Examples 1-19 and Comparative Examples 1-9 . . 

Each of the fillers given in Table 1 was added to the corresponding base resin in the amount 

given in Table 1, and mixed therewith by means of a Henschel mixer. Thereafter, using a twin- 
55 screw mixer, the resulting mixture was intimately blended and formed into pellets. Then, using a bb 

T-die extruder, these pellets were melted at a temperature 80X higher than the melting point of 

th base resin and fo rmed into a film . This fi lm was uniaxiaj!Y _or biaxially (Exampl 3) stretched 

by the factor given in Table 1 to obtain a porous film having the thickn ss given in Table 1 . 

However, th film was not stretched in Comparative Example 1 and could not be stretched into 
60 a porous film in C mparativ Examples 2 and 9. In Comparativ Examples 5 and 8, the film bu 

could only be str tched by a factor of up to 2. In Comparative Exampl s 3 and 7, no sampling 

was possible because of frequent breakag during the stretching process. 

The str ngth, elongation, moistur permeability and softn ss of the porous films thus obtain d 

were evaluated according to the above-described procedures and the results are shown in Tabl 
65 1. 65 
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Table 1 



5 






Base resin 


5 








Type 1 * 


Trade name 
( manu f a c tur er ) 


My) 1 4- 

index 
(cj/10 min) 


Dens i tv 
(g/cra 3 ) 


10 


10 


Example 


1 


LDPE 


REXLON F-41 (Nippon 
Petrochemicals Co. , 
Ltd.) 


5.0 


0.923 




15 


it 


2 


m 


n 


it 


c* 


15 






3 


n 


■i 


ii 






20 


4 


m 


MIRASON 45 (Mitsui 
Polychemicals Co. , 
Ltd.) 


1.5 


0.920 






tt 


5 


n 


ii 


It 


•i 




25 


ii 


6 


i« 


UBE POLYETHYLENE 
pftiQi (Une Kosan 
K.K.) 


0.9 


0.912 




30 




7 


it 


Neo-zex 4 330 (Mitsui 

Dof rnrhemical Indus - 

tries , Inc . ) /UBE 
POLYETHYLENE VF430 
(Ube Kosan K.K.) =2/1 


3.0 


0.940 


30 

i 


35 


ti 


8 


I*— LDPE 


NUCG-5511 (Nippon 
Unicar Co. , Ltd.) 


1.0 


0.920 


35 




9 




ii 


« 


n 




40 


ii 


10 


t* 


Ultzex 2020L (Mitsui 
Petrochemical Indus- 
tries , Inc.) 


2.1 


it 


40 


45 


ti 


11 


it 


■i 


ii 


tt 


45 




« 


12 


if 


ii 


H 


tt 






a 


13 


ti 


ti 


.It 


it 





4 



Table 1 (Cont'd) 



5 



15 



25 



35 



Filler 


Stretching 
factor 


Film 
(pm) 




Type 


particle dia- 
meter (vim) 


2) 

Amount 
(phr) 


BaS0 4 


0.8 


150 


4 


40 




n 


if 


ti 


5 


it 








ti 


2X2 








1.2 




5 


50 




ti 


5.0 


120 


M 


tt 






1.2 




3 3> 


tt 




ti 


tt 


100 


4 


■i 




•t 


» 


tt 


ti 


30 




tt 


•t 


150 


5 


15 




tt 


4.2 


50 


6.5 


40 




tt 


0.8 


150 


5 


ti 




•t 


0.5 


100 


7 


10 




•i 


■■ 


300 


3 


40 
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Tabic 1 (Cont'd) 



5 


Strength 
(kg/25 mm) 


Elongation {%) 


Moisture 
permeabi 1 i ty 


Soft- 


1 5 


MD 


TD 


MD 


TD 


(g/m 2 /24 hr) 


ness 


10 


10 


6.0 


1.5 


80 


350 


3,500 


A 


15 


6.5 


1.3 


60 


300 


4,200 


A 


15 


4.9 


4.5 


200 


200 


! 3,900 


A 




20 


5.5 


1.5 


120 


450 


i 

) 3,000 


A 


20 


5.0 


1.3 


100 


390 




A 




25 


3.9 


1.0 


55 


390 


1,100 


B 


25 


30 


4.5 


tt 


50 


200 


2,000 


C 


30 


35 


3.5 


1.2 


100 


4 20 


3,900 


c 


35 


2.5 


0.8 


80 


400 


5,000 


A 




40 


7.8 


1.4 


65 


170 


2,800 


A 


40 


Ad 


6.5 


1.8 


130 


510 


7,500 


A 


45 


2.3 


0.7 


40 


120 


8,500 


A 


5.3 


1.5 


78 


360 


5,500 


A 
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Table 1 (Cont'd) 



5 








Base resin 






5 








- 1) 
Type 


Trade name 
(manufacturer) 


Melt 
index 
(g/10 min) 


Density 
(g/cm 3 ) 




10 


Example 


14 


L-LDPE 


Ultzex 3010F (Mitsui 
Petrochemical Indus- 
tries, Inc.) 


1.3 


u • y jU 


10 


15 


•i 


15 




Ultzex 2020L (Mitsui 
Petrochemical Indus- 
tries, Inc.) 


Z m ± 


V . -7 L. \J 


15 


20 


ii 


16 

JLU 


ti 


Ultzex 20100J 
(Mitsui Petrochemical 
Industries, Inc.) 


8.0 


0.920 


20 


25 


it 


17 


HDPE 


Hi-zex HZ5000S 
(Mitsui Petrochemical 
Industries, Inc.) 


0.9 


0.954 


25 


30 


ii 


18 


PP 


MITSUI NOBLEN JS-G 
(Mitsui Toatsu 
Chemicals, Inc.) 


1.5 


0.890 


30 


ii 


19 


EPC 


MITSUI NOBLEN MJS-G 
(Mitsui Toatsu 
Chemicals , Inc . ) 


<« 
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Table 1 (Cont'd) 



Filler 



10 



15 



20 



25 



30 



Average 
Type particle dia- 
meter (gin) 



BaSO. 5.0 



0.5 



0.8 



2) 



Amount 
(Phr) 



150 



500 



200 



150 



Stretching 
factor 



T 



Film 
thickness 

dim) 



50 



40 



10 



15 



20 



25 



30 



35 - 


Strength 
(kg/25 mm) 


Elongation (%) 


Moisture 
permeability 


Soft- 


3b 


40 


MD 


TD 


MD 


TD 


<g/m 2 /24 hr) 


ness 


40 


4R 


5.1 


1.4 


110 


400 


6,700 


A 


45 


5.0 


1.0 


35 


20 


5,000 


A 




50 


5.5 


1.4 


105 


420 


4,700 


A 


50 


55 


8.0 


2.2 


70 


400 


4,500 


C 


55 


60 


10. 3 


2.5 


90 


350 


4,900 


c 


60 


65 


9.1 


2.3 


88 


520 


4,000 


c 


65 



i 



GB2151 538A 



Table 1 (Cont'd) 



5 






Base resin 




5 








Type 


Trade name 
(manufacturer) 


Melt 
index 
(g/10 min) 


Density 
(g/cm 3 ) 


10 


10 


Comparative 
Example 1 


L-LDPE 


Ultzex 2020L (Mitsui 
Petrochemical Indus- 
tries f Inc.) 


2.1 


0.920 




15 




2 


•i 




ii 


ii 


15 




i? 


3 


•i 


•i 


ii 


ii 




20 




4 


n 


■i 


ti 


•i 


20 




n 


5 


•i 


ti 


» 


tt 




25 


n 


6 


ti 


NUCG-5511 (Nippon 
Unicar Co. , Ltd. ) 


1.0 


•t 


25 




M 


7 


ti 


it 


it 


■i 




30 


n 


8 


ti 


ti 


■t 


ti 


30 


35 


ii 


9 


LDPE 


PETROSEN 207 (Toyo 
Soda Manufacturing 
Co. , Ltd. 


8 


0.924 


35 



Notes: 1) LDPE = low-density polyethylene. 
4 q I. -LDPE = linear low-density polyethylene. 

PP = Polypropylene 

EPC = ethylene-propylene copolymer. 

45 2) Parts by weight of the filler per 100 parts by 

weight: of the base rein. 



50 



40 



45 



3) , 5) & 7) The maximum value at which stretchinq 

can be performed steadily. 50 

4) & 6) No samplinq was possible? because of frequent 
breakage duriny the stretchinq process. 
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Table 1 (Cont'd) 



25 



35 



Filler 


factor 


4 1 m 
*■ x x in 

thickness 
(iim) 




Type 


Average 
particle dia- 
meter dim) 


2) 

Amount 
(Phr) 


BaSO. 
4 


0.8 


150 


Unstretch- 
ed 


50 




ii 


n 




Unstretch- 
ed 


— 




n 


M 


150 


8 ' 








J. - U 




4 


70 




Glass 
beads 


1.2 


120 




50 




BaS0 4 




30 


5 


40 




tf 




100 








Glass 
beads 




ii 


2 7) 


6 0 




BaS0 4 




130 

1 


Unstretch- 1; 
ed ,( 

!' 


i 

1 
1 





i 
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Table 1 (Cont'd) 



Strength 
(kg/25 mm) 



10 



15 



20 



MD 



2.5 



4.3 



1.5 



25 4.5 



30 1-0 



TD 



2.3 



0-8 



0.7 



1.0 



0.5 



Elongation (%) 



MD 



570 



20 



14 0 



105 



40 



TD 



480 



100 



290 



430 



100 



Moisture 
permeabi 1 i ty 

(g/m 2 /24 hr) 



15 



3,000 



30 



15 



40 



Soft- 
ness 



10 



1 
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Porous films produced by the process of th present invention have high porosity and 
exc llent softness a nd, mor over, s h w little r duction in streng th, s that they ar v ry suitable 
tor use as a leakproof sheet in disposable diapers. Although such a leakproof sheet is generally 
used as the outermost layer'of a disposable diaper, a material (such as a common punched film 
5 or sterically embossed sheet) n ot im pairing its moisture permeability may be superposed on the 5 
outer .side, of .thejeakp^^ 

In such disposable diapers, there may be used any of common liquid absorbers including fluff 
composed of pulp fibers, such fluff wrapped in absorbent paper or the like, polymeric absorbers 
having high water absorbency, and the like. 
10 As the liquid-permeable sheet which will be in direct contact with the skin, there may 1 0 

preferably be used a non-woven fabric composed of polyester fibers, nylon fibers, polyolefin 
fibers or the like. 

In addition, there may be used pressure-sensitive tapes for fastening the diaper, and elastic 
members (such as rubber members) provided along the side edges to prevent leakage. 

1 5 Disposable diapers are made by placing a liquid absorber on the aforesaid leakproof sheet, 1 5 

and stacking a liquid-permeable sheet thereon. 

In disposable diapers using the porous film of the present invention as the leakproof sheet, • 
the outermost leakproof sheet has a large number of pores. Since these pores allow water vapor 
to pass therethrough while retaining water droplets, the skin of the infant is not dampened but 

20 kept in a dry state, resulting in little tendency to develop diaper rash. Moreover, they also have 20 
the advantages of being hardly torn because of their high strength and being soft enough to 
produce no disagreeable noise. 

The following examples illustrate the use of the porous film of the present invention as a 
leakproof sheet in disposable diapers. 

25 25 
Examples 20-22 and Comparative Examples 10-14 

Barium sulfate having an average particle diameter of 1.5 /im or each of the other fillers given 
in Table 2 was added to 100 parts by weight of low-density polyethylene (LOPE) having a melt 
index (Ml) of 3 (Examples 20 and 21) or linear low-density polyethylene (L-LDPE) having a melt 

30 index (Ml) of 5 (Example 22 and Comparative Examples 10-14) in the amount given in Table 30 
2, and mixed therewith by means of a Henschel mixer. Thereafter, using a twin-screw mixer, the 
resulting mixture was intimately blended and formed into pellets. Then, using a T-die extruder, 
these pellets were melted at 1 30*C and formed into a film. This film was uniaxially stretched 
between a preheating roll heated to 50 *C and a stretching roll by the factor given in Table 2 to 

35 obtain a porous film having a thickness of 50 fim. Properties of the porous films thus obtained 35 
were evaluated and the results are shown in Table 2. Disposable diapers were made by placing 
a filling of fluffy pulp and a non-woven polyester fabric on each of the porous films obtained in 
Examples 20-22 and Comparative Examples 10, 13 and 14, and then providing it with 
pressure-sensitive tapes and rubber members. 

40 The disposable diapers of Examples 20-22 were superior in strength, moisture permeability 40 
and softness to those of Comparative Examples 1 0, 1 3 and 1 4, so that they produced only a 
slight rustling noise during use and felt comfortable to the touch. When these disposable diapers 
were tested by using them practically in infants, those of Examples 20-22 caused no rash on 
the skin of the wearer. In contrast, the disposable diapers of Comparative Examples 10, 13 and 

45 14 caused an extensive rash or a slight rash (Comparative Example 1 3). 45 

Example 23 

U sing a biaxial stretching machine heate d to 70*C, the unstretched film formed in Example 
20 was simultaneously str etched in both the machine and the transverse direction (by factors of 
50 2x2) to obtain a porous film having a thickness of 50 /im. Properties of this porous film were 50 
evaluated and the results are shown in Table 2. Disposable diapers using this porous film as the 
leakproof sheet exhibited as good performance as those of Example 20. 

Example 24 

55 The same resin composition as used in Example 22 was formed into a film. Using a roll 55 
heated to 50°C, this film was uniaxially stretched by a factor of 4 to obtain a porous film having 
a thickness of 1 5 /un. Properties of this porous film were evaluated and the results are shown in 
Tabl 2. 

On th uter side of this porous film was superpos d a LDPE film of 70 /xm thickn ss having 
60 apertures of 1 mm diameter (20 /cm 2 ) all over its surfac . Disposabt diapers using this 60 
comp site material as the I akproof sh et also exhibited as good performance as those of 
Examples 20-23. 
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*) An attempt was mado to stretch the 

factor of 8, but no sampling was possible because* 
of frequent breakage during the stretching 
process - 

**> The film could not be stretched by a factor of 
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Henschel mixer. Thereafter, using a twin-screw m < x ^ " inflation extruder these pellets were 
film as the leakproof sheet caused a slight rash on the sk.n of infants. 

Comparative Example 16 rested exceDt that liquid polybutadiene 

The procedure of Comparative Example . IB wa ^repeated except «,at 2,^7 PwrochemicBl 

2!K Su^ Jf^wja-*' each of these 

softness and. moreover, show £ d "^ sanitary 
they are very suitable for use as ■ '^^J"" 1 »' ^aV fluffy P"lp- cotton, absorbent resin or 
napkins are so constructed that • ^* fl ^Tendered liquid-impermeable by 

the like is partially covered with a film o ^^Jj^^SJ like and the resulting structure is 

leakproof sheet in sanitary napkins. 

E SSS slaving an average particle diameter of Mp^"^ * 3 5 
35 weight of linear low-density polyethy.ene (L-LDPE) having a , m* ^^2.1^ 

amount given in Table 3. and m.xed therew.th , by ^eans _of • jnto pellets . Then, 

a twin-screw mixer, the resulting m.xture ™™ 1 ^ Q 2?^ 1 £SJ^ a film This film was 
using a T-die extruder, these pellets were melted at ^^f^J^^Si ng ro „ b y the factor 
uniaxial* stretched between a P^""""^^^ S 20 X P ope«ies of this porous 
40 given in Table 3 to obtain a porous «^-wng a thirtnew^t^ M 

invention did not cause a disagreeable, stuffy sensation. 
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L™n^V 5 Vr^ "weight of the polyolefin resin, and 

n fi,m Aprr 8 f-tda y ime fa drclaim 1 herein the average partiCe diameter of the barium 
SU T t^"?^^* wherein the average partiCe diameter of the barium 
^A^X^^^ wherein the barium * " — «* 1 °° 

7 A £££ Z cSSed in claim 6 wherein the po.yethy.ene res.n - • l^™* 
20 "T A process as claimed in claim 7 wherein the low-density polyethylene resin is a blend of 

-tfrtZlZ ~°££> l.'SM SEl* "A- T P=^~ — - • 

h..t~n p%du,»d b» . pro**? « dairn«l ,n .mr one; rf d»^<» 13 

one of the foregoing examples of the invention. 



